Summary: Intrinsic factor antibody may sometimes be concealed in the gastric secretions of pernicious anaemia subjects, being complexed with residual amounts of intrinsic factor.
Industrial Bronchitis-Lowe MEDIBCA}SOURNAL but it is certainly not trivial, and it is much more amenable to control. We still do not know which of the many particulate and gaseous pollutants we are exposed to in our towns and at our work are significant or how they act. But from the point of view of the prevention of bronchitis this is unimportant. We know that clean air cannot cause bronchitis, and we can have air as clean as we are willing and able to pay for. We cannot afford to get rid of all atmospheric pollutionthe country's prosperity is built on the rate at which we burn up coal and oil-but it could be greatly reduced at not too great a cost to our economy.
So far as urban pollution is concerned, the Clean Air Act (1956) has pointed the way. Since that Act the level of smoke pollution in our towns has been falling, and it is probably no coincidence that the gradient of bronchitis mortality from large towns through medium and small towns to rural areas is also beginning to show signs of flattening. Progress in the control of atmospheric pollution at work is slower. The Factories Act provides legal machinery for the control of dusts, gases, and fumes at places of work, but the machinery is not being used as effectively as it might be. This is attributable in part to the uneven distribution of occupational health services, which because they are still largely non-statutory are provided only by the more enlightened private firms and by some of our nationalized industries, and in part to the serious inadequacy of laboratory facilities for measuring and monitoring the working environment. We are in urgent need of a national occupational health service supported by a full occupational hygiene laboratory service.
Finally I must refer to the misery and frustration caused by the present social security legislation, which permits the payment of special benefit to men with demonstrable x-ray evidence of dust in the lungs but withholds it from men who have been working in the same occupations and are equally or even more disabled by chronic bronchitis. This has led to an insistent demand that bronchitis should be recognized as a prescribed disease in certain occupations. However, except on the very rare occasions when the onset of the disease can be traced to a single massive exposure to an irritant gas such as chlorine or nitric oxide, it is never possible to estimate with any confidence how much, if any, of a man's bronchitis is attributable to his job, particularly if he is a heavy smoker.
The demand should be for prevention, not for compensation. We must insist on a much stricter observance of measures to protect men against excessive exposure to particulate and gaseous atmospheric pollutants at work. We must also, I believe, get rid of the National Insurance (Industrial Injuries) Act, and with it the nineteenth century concept of compensation for industrially induced disease. Legislation to relate social security benefits for long-term sickness or disability to family needs rather than to the cause of the wage-earner's incapacity is long overdue.
Introduction
Antibody to Castle's intrinsic factor is detectable in the serum of 55% of patients suffering from Addisonian pernicious anaemia (Taylor, 1959 ; Ardeman and Chanarin, 1963) . There is good reason to suppose that this antibody may interfere with intrinsic factor production as well as prevent its function in vitamin-B12 absorption, and these aspects have been reviewed by Chanarin (1968 (1966) and in all nine cases reported by Herbert et al. (1967) .
These observations have been concerned with free antibody in the gastric juice. Intrinsic factor secretion is often not abolished in pernicious anaemia, and small amounts are present in about one-third of the patients (Ardeman and Chanarin, 1965) . If intrinsic factor antibody is present in the gastric juice samples from such patients, it is likely to be concealed in a complex with intrinsic factor and hence it will not be demonstrable by direct examination. (2) Ten millilitres of the gastric juice pool was mixed with 4 ml. of serum containing intrinsic factor antibodies (250 units of antibody per ml.). One-millilitre aliquots were removed at stated intervals and expelled into saline containing 100 mtkg. of 57CoB12. After 10 minutes serum-coated charcoal was added to extract the unbound vitamin B 2' After centrifugation at 3,000 r.p.m. for 10 minutes the activity of the supernatant was measured. Antibody combination was expressed as a percentage of the value observed after 10 minutes. These studies were carried out at pH 7 5, 3-8, and 3-2.
(b) Effect of pH on Combination of Intrinsic Factor and Antibody Against Vitamin-B 2-binding State of Intrinsic Factor.-This was studied in mixtures of serum containing antibody to intrinsic factor and with normal gastric juice. Suitable controls were also set up as indicated in Table I . The quantities chosen were such that no free antibody could be detected. After incubation at room temperature for 30 minutes the test mixture and controls were exposed to the sequence of steps outlined below. The pH was reduced to 3 2 with 0-2 M disodium-phosphate/citric-acid buffer. Cyanocobalamin was added in about tenfold excess of the binding capacity of the components. The mixture was agitated for 15 minutes. The unbound vitamin B12 was then removed by two additions of 100 mg. of serum-coated charcoal, added at an interval of three minutes. The mixture was again shaken, centrifuged at 3,000 r.p.m. for 10 minutes, and the supernatant was then tested for antibody by the method of Ardeman and Chanarin (1963) . The charcoal control was set up to confirm complete removal of the unbound vitamin B12 excess. (Jacob and Schilling, 1966) and radioactivity in both supernatant and deposit were measured. The radioactivity in the deposit was expressed as a percentage of total radioactivity.
(d) Pernicious Anaemia Gastric 7uice.-Manceuvres applied to these specimens were the same as the sequence outlined in section (b) .
(e) Suppression of Antibody with Anti-human Serum.-An anti-human serum preparation was used (Netherlands Red Cross Transfusion Service PHO-13-P2) ; also a specific antihuman serum IgA (X80H kindly supplied by Dr. R. Drew, Department of Immunological Pathology, University of Birmingham). These were mixed with gastric juice specimens found to have an antibody to intrinsic factor. After incubation at 37' C. for two hours they were frozen at -20' C. for 24 hours and then thawed and tested for antibody as described.
Results (a) Reaction Velocities (see Chart).-(I) Intrinsic Factor and Vitamin' B12: The combination was extremely rapid both at room temperatures and at 40 C. Vitamin B12 binders were 60% saturated in two seconds and 100% saturated within 20 seconds. There was no significant difference in the rate of binding at pH 7*5, pH 3 2, and pH 3. (2) Intrinsic Factor and Antibody: At pH 7 5 50% of the antibody had combined by 20 seconds and complete combination occurred only after 90 seconds. At pH 3-2 30% of the antibody united with intrinsic factor after 90 seconds.
(b) Dissociation of "Vitamin-B12-binding-site Antibody" from Intrinsic Factor.-Five separate sera were mixed with Pernicious Anaemia-Rose and Chanarin MWJCALJOURNAL normal gastric juice and tested as described. Under optimum conditions between 75 and 100% of antibody added to normal gastric juice was recovered. The degree of dissociation was measured over the pH range from 7 5 to 3-2. A pH of 3 2 was chosen since this pH gave maximum dissociation without a significant degree of denaturation of released antibody. A fall in antibody activity occurred below pH 3 0 when the duration of exposure was greater than 15 minutes. (c) Endeavours to dissociate " non-binding-site " antibody by lowering the pH to 3-2 and then permitting random reassociation at neutral pH with intrinsic factor-57CoB12 provided no convincing evidence that this antibody behaved similarly to the vitamin-B12-binding-site antibody under these conditions. Correspondingly, application of this manceuvre has provided no evidence concerning the presence of this antibody in gastric juice from pernicious anaemia cases.
(d) Pernicious Anaemia Gastric 7uice.-Twenty-eight gastric juice specimens from subjects with pernicious anaemia and 17 control specimens were treated and tested, as described, for the release and identification of antibody to the vitamin-B 2 binding site. Of the 28 pernicious anaemia gastric juices, nine were from patients with an antibody to intrinsic factor in the serum and 11 from subjects without such an antibody. Of the 28 gastric juice specimens, 16 gave positive results for the presence of antibody. Of these 16, 8 were from patients with a serum antibody and 8 from patients without (Table II) In the present group of 28 patients antibody was found in the serum or gastric juice of 19 (68%). It cannot, however, be concluded that no antibody was present in the remaining 32% in whom we failed to find it.
Observations on the transplacental transmission of antibody to intrinsic factor suggest that this antibody may suppress intrinsic factor production in the infant without itself appearing in the gastric juice. Fisher and Taylor (1967) , however, failed to observe any impairment of infantile intrinsic factor production as a consequence of trnsplacental passage of intrinsic factor antibody. This antibody may therefore be synthesized in the gastric submucosa and function locally in the mucosa (Bar Shany and Herbert, 1966; Goldberg et al., 1967) and either not appear in the gastric secretion or be found only in small quantities. Endeavours to identify antibody in concentrates of pernicious anaemia gastric juice, where the undiluted sample evidently contained no antibody, have failed. Antibody may be directed against other sites of the intrinsic factor molecule than the vitamin-B12-binding site. Such antibodies were not identified in gastric juice by the procedures described.
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